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(54) AN OPTICAL POWER CAUBRATION METHOD FOR CALIBRATING THE WRITINQ OPTICAL 
POWER OF OPTICAL DISK DRIVE 



(57) T>ie present invention dtoclosea an optical pow- 
er calibration method fbr callbrHtitig a writing power of 
a oonnpact disc drtve. TtiQ compact disc drive has an 
accass device for writing data onto the compact disc. 
The compact disc hae a carttral portion, an inner power 
calibration area located outside the csntrai portion, and 
outer power calibration area located outsvde the Inner 
optical power calibtallon area for wilting data. An outer 
power oaltbration area Is eel in the last poaaibla lead* 



out area on the outer edge of the compact dl&c, and an 
optical power calibration area and an optical power oal- 
ibration count araa are also aet in the outer power cali- 
bration. The acoees device ie controlled to parfbrnn op- 
tical power calibration in the Innar or the outer power 
calibration area and perfomn counting of optical power 
calibration In tha inner or outer optfcai power caimratlon 
according to the position of the writing data in the above- 
mentioned data storage area. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invamion 

[0001] The present invantlon relates to an optical 
powor calibration mathod port oimed by a oompaet diec 
drive, and a compact disc drive and a compact diao us- 
ing the nnethod, and more particularly, to an opticai pow- 
er caiibration mdthod where ttie opticdl power calibra- 
tion is perttimed at the innar edge and the outer sdge 
of a compact disc, and a compact disc drive and a com- 
pact diso using tha nntttiod. 

2. Description of tha Prior Art 

laooq CD-R and CD-RW drives have been widely 
Used as PC perlpherHl access devices. In general, such 
type of compact disc drive performs an optlCBl power 
calibration proceee before writing data onto a compact 
disc (CD-R/CD-RW). The optical power cailbration Is to 
write specific infonmaaon to a power calibration area 
(PCA) located at the Inner edge of the compact disc in 
advance, and then read It back, thereby detect the char- 
acteristics of the compact disc, and determine a re- 
quired writing optical power, so as to write data onto the 
compact disc correctly. 

[0003] Fig.1 is a side view ot a compact disc 10 ac- 
cording to the prior art. The prior art compact disc 10 Is 
in the form of clroular dfek that is symmetrical about a 
oenteiilne 11 » its relative specification Is given in an Or- 
ange Book of the compact disc Industry criterion {Com- 
pact Diso Recordable System Description Veisfon 3.1 
December 1998). Generally, the compact disc 1 0 com- 
prises a central portion 12, a power caNbration area 
(PCA) 14 located outs?d» the central portion 12 for per^ 
forming optical power calibration^ a data storage area 
1 6 located outslde the power callbralfon area 14forwrtt- 
ing data by the user, and a last possible lead-out area 
1 8 located at the outer edga of the compact disc for re^ 
cording the data ending infonnatlon of compact diso 1 0. 
Before writing data onto tha compact disc 10. the prior 
art compact disc drive performs optical power calibra- 
tion In the power calibration area 1 4, so as to detemilna 
suitable optical power parameters. That to to say^ the 
prior art compact diae drive uses properties such as sur- 
rounding and vibrational characteristics of the power 
caiftjratfon araa 14 to simulate condlHons within the 
whole data storage area 1 6 so as to find the appropriate 
writing power. 

[0004] Nevertheless, the optical power calibration 
manner described at>ove can not achieve the object of 
accurate calibration. Since the power calibration area 
. 1 4 Is located at the inner edge of the compact d&sc 1 0, 
n confilderable portion of the data Storage area 16 Is lo- 
cated adiacent to the outer edge of the compact disc 10, 
and the surrounding and vibrational characterlstScs of- 



ten have comparative differences between ttie inner and 
the outer edge of the compact disc 10, the prior art op- 
tical power caiibnation method Is incapable of detecting 
an optimum writing power, thus resulting In a bad writing 
5 quality. 

[0009] Flg.2 Is a schematic diagram of the power cat- 
ibratton area 14 shown in Rg.1. The power calibration 
area 14 comprises atestarea 20 for performing writing 
test, and a count area 22 for counting the number of 

10 times of writing test Accordlng.to the speclfk^itlon In the 
Orange Book, the test area 20 and the count area 22 
are divided into 100 panltlons 20a, 22a, respecUvsly. 
Therefore, tha optical power caibration can t>e per- 
formed only 1 00 limes at most whether for CD-R or for 

15 CD-RW. 

IPOOO] However, since at ieaet one optical power cal- 
ibraticn must be parfomied whenever a newwriting op- 
eration Is perfortned, the specification of power calibra- 
tion area 14 prescribed in the atKyvetnetttioned Orange 
Book Is incepable of satisfying the demands of the us- 
ers. Ih compact discs which can be written only oncOr 
such a speclflcatlor) ssts limit to the case of writing smai 1 
amount of data many times, and fn compact discs which 
can be written repeatedly, it limits the number of times 
9S available for writing repeatedly by the user, 

SUMMARY OF TH£ INVENTION 

[0007] It Is therefore an object of the present Invention 

so to provide an optical power calibration method, the 
nrwthod can control the aceees dgvicetc choose wheth- 
er to perform the optical power cailbration In the inner 
power calibration araa or In the outer power calibration 
area according to the writing position of the data, so that 

» the poattlon to store the data In the data storage area 
and the position of the optical power calibration area are 
close to each other to the umiost extent, and a more 
suitable writing optical power is obtained. 
poOS] It Is another object of the preeent invention to 

40 provide a compact disc drive, the control device of the 
compact disc drive can control the access device to 
choose whether to perfomi the optical power calibration 
in the Inner power caltoration area or In the outer power 
calibration area according to the writing position of the 

^ data, so that the poeltlon to store the data in the data 
storage area and the position of the optical power caR- 
tiration area ere close to each other to the utmost extent, 
and a more suitable writing optical power is obtained. 
[0009] It Is yet another obieot of the present Invention 

so to provide a compact disc having inner and outer power 
calibration area. 

[001 0] In order to achieve the above objects, accond- 
Ing to the first aspect of the present Invention, an optical 
power caibration method f oroalibrati ng the writing po w- 
55 er of a compact disc drive Is provided, the compact disc 
drive comprising an access device for writing data onto 
a compact disc whl^ comprises a central portion, an 
inner power calibration area located outside the central 
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portion* a date storaga aroa located outside the inner 
power calibration araa for the user to write data, and an 
outer power calbration area located outs Ida the data 
storage area, the method comprising atepa of: providing 
the data to be written; controllfng the acx^ees device to 
parfofm optical power CEUIbratlon In the outer power cal- 
ibration area, eo as to determine a writing power; and 
oontroiling the eixsaee device to write the data to be wilt- 
ten onto the data atorage area acoordmg to the writing 
optical power. 

[001 1 ] In order to achieve the above objacia , acoord- 
ing to the second aspect of the present Inventton, a com- 
pact disc drive for writing data to be written onto a corrv 
pact disc ta pn^vfdad. the compact disc composing a 
central portion, an Inner power calft^ralion area located 
outside the central portfon, a data storage area located 
outside the Inner power calibration area for writing data, 
and an outer power catibraliDn area located outside the 
data Btorage area, the compact disc drive comprieing: 
an aooeas device for writing data to be written onto the 
data storage area; and a control device for controlling 
the access device to perlbnn an optlcaJ power calibra- 
tion in the outer power calibration area to detennine an 
optimized Writing optical powar, and writing the data to 
be written onto the data storage area according to the 
writing optical power. 

[001 Z\ in order to achieve the above objects, accord- 
ing to the third aspect of the preeent Invention, a com- 
pact disc Is provided, the compact disc comprises: a 
central portion; an Inner power calibration area located 
outside the central portion; a data storage area located 
outside the inner power calibration area for the user to 
write data; and an outer power calibration area located 
outside the datastorage area: wherein the outer power 
calibration area ts used to forperforming an optical pow- 
er calibration lo determine an writing power reqUirad to 
write data onto the compact disc. 
[0013] in orderto achieve the above objects, accord- 
ing to the fourth aspect of the present Invention, the data 
storage area comprises an !n ner area s nd an outer area, 
when the writing location Is located in the in ner area, the 
control device controls the access device to perform the 
optical power calibration in the inner power calibration 
area, and when the writing location is located In the outer 
area, the control device controls the access device to 
perform the opttcal power calibration in the outer power 
oalibration areeL 

[001 41 in oraier to achieve the above objeote, aocoid- 
fng to the fifth aspect of the present invention, setting 
certain specific portion on the data storage area as a 
predetarrnined portion; determining a writing location of 
the data In the data storage area; controlling the access 
device to porf onti an optical power calibration process 
In the outer power calibration area when the writing io- 
cetlon is located within the predetermined portfon; and 
determining the required writing power according to the 
result of optical powarcailbration, and controlling the ac- 
cess device to write the data onto the compact disc. 



poi 5J In order to achisive the above ob|ecte, eooord- 
Ing to the sixth aspect of the present invention, the pra- 
determined portion Is the data storage area beMveen a 
predetermined position in the data storage area and the 

5 outer power calibration area; and the steps of perfomri- 
Ing optical power calibration In the method further com- 
prising the step of: contrDlNng the access device to par- 
form an optical power callbraUon procees in the inner 
power calilaration area when the writing location is locat- 

f 0 ed out of the predetennlned portion. 

[001 6] In order to achieve tha above objects, accord- 
ing to the seventh aspect of the present Inversion, the 
optical power calbration rr^ethod counts the number of 
times of the optical power callbratiort already performed, 

r^ the control device controls tha access device to parfoim 
the optical power calibration In the Inner power calibra- 
tion area when the number of times of the opUoBt power 
calibrations already perfomied has not exceeded a pre- 
detemn Ined number of times, and the control device con- 

Jio trols the acceee device to perform the optical power cal- 
bration in the outer power caiibratiDn area when the 
number of times o(1he optical power calibrations already 
perfonned haa eKceeded a predetermined number of 
times. 

29 [001 7] In order to achieve tha above objects, accord- 
ing to the eighth aspect of the present invention, each 
off the innar and outer power calibration area comprises 
atastareaforperfomiing writing optical powertest, and 
a count area for counting the nunnber of timaa of writing 

<fo test, respecUvety. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001d] in orderto make the objects, features and ad- 
39 vantages of the present invention mors apparent, the 
embodiments of the present invention will be described 
In conjunction with The accompanying drawings. Where- 
in, each accompanying drawing is described as follow: 



40 



45 



SS 



Flg.1 is a side view of a compact disc according to 
the prior art; 

Fi9.2 Is a schematic disgram showing the oonflgu* 
ration of a Power Calibration area according to the 
prior art as shown in Fig>1 ; 
Fig.3 Is a schematic diagram showing the configu- 
ration of a compact disc drive and a cempact disc 
according to the present invention; 
Ftg.4 13 a schematic diagram showing the control- 
ling manner In an embodiment of the compact disc 
drive according lo the present invention aa shown 
In Fig .3; 

Figs Is a flow Chan showing tha optical power cal- 
ibration method of an embodiment according to the 
present invention; 

Fig. 6 is a schematic diagram showing the control- 
ling nnanner in another embodiment of the compact 
disc drive according to the present invention; 
Fig.7 is a flow chart showing a method of the optical 
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power calibration of the embodiment according to 
the present irrvertton as shown in Fig. 6; 
Fig.8 Ifi B sdiemaUc diagram showing the optical 
powdr calibration and counting performed in a la$t 
possible lead^utarea by the compact disc drive ac- 
cording to the present invention as shMt) In Flg.3; 
F\g.9 Is a flow chart showing a method of the optical 
power calibration and counting according to the 
present invention. . 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMEr^ 

[00191 Please reterto Flg.3, Flg.3 ts a schematic dia- 
gram of a compact disc drive 30 aooording to tha present 
hivBntSon. The oompaot disc drive 30 compilsas an ao- 
cass devloe 32 for writing data onto the conpact disc 
34, and a control devtoe 36 for eomtrolllng the operation 
of the compact disc driva 30. The control device 36 con- 
trols the access device 32 to pert omn optical power cal- 
ibration, and to write data on the compact disc 34 ac* 
cordbig to the calibration result. 
[0020] AS shown fn Fig.d, the compact disc 34 se- 
quentially oomprisea, from the center toward the outer 
edge, a central portion 38, an Inner power calibration 
area40for opfjcal powercallbratioti, adata storage area 
46 for writing data to bs stored by the user, and a last 
possible ieod-out area 48 for recording the ending infor- 
mation about the data on the compact disc 34. Accord- 
ing to Ihe specification prescribed in the aboveman- 
tioned Orange Book, the most outside area of each com- 
pact disc must remain an appropriate length for record- 
ing the ending Inronmatfon about the data, the area Is 
the last possible lead-out ama 48 of a compact disc. In 
the present Invention, the Inner power calibration area 
40 can provide one hundred times of optical power cal- 
ibration, and the last possible lead-out area 4a compris- 
es an outer powercBlibration areaSZwhloh Is also used 
for powsr calibration. 

[0021] According to the specification prescrtberfinthe 
Oranga Book, the lorigth of the last possible lead-out 
araa 48 must be at least longer than one minute and 
thirty seconds (01:30:00), some manufacturers even 
supply compact i^sea with a last possible lead-out area 
of 1 minute and 60 seconds (01**50:00). Qenerally, 15 
frames are required to perform each optical power cai- 
ibraflon. Thus 1 ,500 frames are required to petfomn the 
optical power calibration 1 00 times, which comasponds 
to 20 seconds (00:20:00). Hence, as long ss enough 
length of the last possible lead-cut area 48 Is reserved 
forstoting the data ending infomnation, the rest can be 
set as the outer power calibration area S2 for optical 
power calibration. In the embodiment, the outer power 
oallbratlon area 82 Is located from one minute (01:00; 
00) to one minute and twenty second (01 20:00) after a 
last possible start time 50. In addition, a conreepondtng 
test area and count area are set in each of the inner 
power calibration area 40 and outer power calibration 



area 52, which are used to perfonn wriling test and 
countingthe number of times of writing test respectively. 
[0022] Please refer to Fig.4. Fig.4 Is a schematic dia- 
gram for controlling manner of the compact disc drive 

•9 30 shown in Rg^^ In the embedment, the compact disc 
drive 30 controls the rotation of the compact disc 34 In 
a constant linear velocity (CLV) manner. As shown In 
Rg.4, the rotate speed of the compact dleo 34 is oon- 
trolled In a constant linear velocity mannersuch thatthe . 

10 data units at dffferenit locations on tracks of the compart 
disc 34 have the same linear velocity while passing 
through the access device 32. At this time, from the point 
of view of a rotate speed (angular vek>dty) ol the com- 
pact disc 34, the rotate spesd of tha compact disc 34 

fs will bef aster when writing oTito data units nsartho center 
of the compact disc 34, and the rotote speed of the com- 
pact diso 34 will be slower when writing onto data units 
near the outside area of the compact disc 34. 
[0023] The oompact disc drh« 30 can cheese accord- 

20 Ing to a wtfting location of the data whether the inner 
power calibration area 40 orihe outer power calibration 
area 52 is to be used to perform an optical power cali- 
bration. As shown In FIg.4, the embodiment divides the 
data storage area 46 Into an Inner area 46a and an outer 

93 area 46b. Whsn writing data, tha control device 36 de- 
termines A writing location fbr the data In the data stor- 
age area 48. The compa^ disc driva 30 performs tha 
optical power calibrEttion in the Inner power calibration 
area 40 shown in Fig .3 when the writing locailon Is lo- 

^ cated within the Inner area 4aa, the compact disc drive 
30 performs the optical power calibration in the outer 
power calibration area 82 when the wtiting location » 
located within the outer area 46b.. 
|0024] Please referto Flg.5. Flg.5 Is aflowchart of an 

^ optical power calibration method of the embodiment. 
The optical pewarcallbratlon method of the embodiment 
Is performed in the following steps: 



40 



step 100: 

step 102: 
step 104: 

step 106: 



4S 



SO 



S5 



Step 108: 



dividing the data storage araa 46 Into an 
Inner area 46a and an outer area 46b: 
providing the data to be written; 
detennlnlng a writing location of the data 
in the data storage area 46; 
controlling the access device 32 t:o perform 
an optical power calibration process In ef- 
ther the inner power calibration area 40 or 
the outer power calibnaition area 82 aecoitl- 
Ing to the writing location, wherein, the op- 
tical power calibration Is perfomiad In the 
inner power calibration area 40 when the 
writing location is located in the Inner area 
46a, the optical power calibration is per- 
formed In the outer power calibration area 
52 when the writing location is located In 
the outer area 46b; and 
determining a required wtiting optical pow- 
er according to itie result of optica) power 
calibration, and controlling the access de^ 
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vice 32 to Write the data onto the compact 
disc 34. 

[0025] According to the Gteps ctedcribed above, since 
the inner area AOa is adjacent to the innar power eall- 
bratlon area 40, and the out^r area 4ab le adjac&nt to 
thd outerpowercalbration area 52. the aum)undlng and 
vibraUonal charactortetics of the Inner aroa 46a and the 
outer ma 46b are close to that of the Inner power cal- 
ibration area 40 and the outer power catf braUon area 52 
respectively. Therefore, tha optical power calibration 
method according to the present invention can more 
precisely predict an exact optimum writing power In the 
data etorage area 46 to enhance the writing quality. 
[0026] tn addition, the above embodbDent Is de- 
scribed by way of tha example in a controlling manner 
of constant rinear velocity, howavar. In the compact diao 
drive by uetng a controlling manner of constant angutar 
velocity (CAV), the manner described In the present In- 
vention s also applicable, thai fe, dIvWIng tha data stor- 
age area 46 hto an inner area 4Ga and an outer area 
46b, and performing power calibration \n different power 
calibration area 40, 52, so aa to achieve more ecouraio 
calibration result. 

[00271 Plea^a refer to Fig.fi, Fig.6 la a schematic dia- 
gram of another embodiment of the present Invention. 
Different ftom the previously embodlmant, the corr^act 
disc drlva 30 does not employ a centrdang manner of 
constant linear velocity or constant angular velocity, but 
controls the notation of the compact d1«c 34 in a muttl- 
segment linear velocity manner Instead. As ahown in 
Rg.e, in such a controlling manner, the data storage ar- 
ea 46 of the compect disc 34 Is divided, from the Inside 
to the outside, into fh« data segmanta Z| , Z2, Z3, and 
Z5, the compad disc dftve 30 controfs the rotation of the 
compact disc 64 In each segment of the data segments 
2^1, Zj, Z3, Z4 and Z3 respectively In a constant linear 
veiociiy (CLV) manner, and the linear velocitlee of the 
data segments 2^, Zg, Z3, z;^ and Z5 are different, which 
ere V^.V2»V3.V4., V5 respectively, but the Initial angular 
velocity of each segment of the data segments Zg, 
Zg, end Zfi Is about the same, which is approximately 

[0028] In this embodiment, the control device 36 de- 
term\nea whether the Inner or the outer power callbra' 
tlon area 40, 52 le to be used according to the data seg- 
- ment Z,. 2^, 2^. 24. or Z5 In which a wrlHng location lor 
data to be written Into the data storage area 46 Is locat- 
ed. When the writing location is within the inner three 
data segments Z^, Zg, and Z3, the compact disc drive 
30 perfomrie the optical power oallbratlon in the inner 
power calibration area 40. when the writing location Is 
within tha outer two data segments Z4 and ZS , the com- 
pact disc 30 perfoTms the optical power eel tbratlon tn the 
outer power calibration area 52. 
[0020] Pieeae refer to FH3.7. Fig.7 Is a flow chait of an 
optical power calft>ratlon method of the erttbodlmant 
shown In F1g.6.The optical power caBbrailon method of 



the embodiment shown in Rg.6 can be peff6rmad in the 
following steps: 



step 200: 



step 202: 
step 204; 

10 step 206: 



IS. 



step 208: 



25 



90 



35 



40 



45 



BO 



predetermining N date segments to 
for controlling In a multi-segmant linear ve- 
locity manner; 

providing the data to be written; 
detemnlnlr>g a writing location of the data 
in the data ston^ga area 46; 
oontrotling tha access device 32 to peifonn 
an optical power calibration process in ei- 
ther the Inner power calibration area 40 or 
the outer power calibration area 52 accord- 
ing to the writing location, wherein, when 
the writing location is located In the inner 
M (M<N) data segnKnte, the optical power 
calibration Is performed in the Inner power 
oallbmtlon area, when the writing location 
is located in the outer N-M data segments, 
tha optical power calibration is peifomied 
in the outer power oaltoratlon area 62; 
detennlnrng a required writing optical pow- 
er according to the result of optical povfer 
calibration, and controlling the access de- 
vice 32 to write the data onto the compact 
disc 34. 



[p060] yvherein, the value of M can be about a half of 
the value of N, naturally, the vaiuas of M and N can atso 
be freely chosen by the designer depending on relative 
faotore. As long as choosing suitable power calibration 
ared according to the writing tecallon, It complies With 
the spirit of the present invention. 
[0031] In contrast to the prior art, the optical power 
calibration method according to the present Invention 
chooses one of the inner and the outer power calibration 
area 40, 52 according to the writing location of the data 
to perfbmi the optical power calibration. Therefbre, an 
exact writing power for the data storage area 46 can be 
predicted preciseiy so as to enhance the writing qualtty. 
[0032] The present Invention can choose one of the 
Inner and the outer power calibration areas 40 and 62 
according to the writing location of the data to perform 
the optical power calibration so as to precisely predict 
the exact writing power for the data storage area 48. 
Moreover, the present invention Is mare adVantageoLis 
than tha prior art in that, tha present invention not only 
can peri'orm optical power calibration with one part of 
segment of the Inner and outer optical power caiibratton 
areas 40 and 82, but also can countthenumberof times 
of writing test with another part of segment of the inner 
and outer optical power calibration area 40 and 62. 
[0033] Next, the case of perfonming optical power cal- 
ibration and counting In the segment of the outer optical 
power calibration area 52 of tlid last possible lead-out 
area will l:>e explained with reference to FIg.a. 
[0034] Fig.B is a schematic diagram of performing the 
optical power callbraflan in the last possible lead-out ar- 
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ee 4B by the compact disc drive 30 shown In Rg, 3. As 
described In th© part of backgroLind ot the Invention, a 
conventional compact disc drive can perform optical 
power calibration only In the inner power calibration area 
40. However, In the preseh! invention, the compact disc 
drive 30 can also parfbrnn optical power calibration In 
the last possible lead-out area 48 located at the outer 
edgG of the compact dlac 34. As shown in F1g.B» aocord- 
\r\Q to the present Invention, an outer powar calibreiion 
area 52 is defined In the last posdbia lead-out araa 46 
for optical power calibration. 
[0036] As ^own In Fig 3, the compact disc 34 com- 
prises a last possible lead-put area 48. Further as shown 
In Flg.8, the test possible lead-out area 4a confiprlsea an 
outer power calibration area S2, the outer power calibra- 
tion area £2 comprises a calibration or test area B4 for 
perfomiing Writing calibration or test, and a count area 
56 for counting the number of times of the writing ca!^ 
bratlona or teste. In the emt>odlmant, the test area 54 
and the count area 56 are divided Into 100 partitions 
S4a, sea, respectively, but It is no! Ihiited to this In prac- 
tice. Further^ it is wall known for those sWIIed In the art 
how to perfonn optical power calibration by using the 
test area 54 and the count area 56, and thus the detailed 
description wHi be omitted here. 
[0Q36] IVplcally, 15 framaa are necessary for par- 
te nnmg each opftial power calibration. Therefore, 1500 
frames are necessary for parforming 100 optical power 
cBllbrsiions, which con^sponds to ZO seconds (00:20: 
00). According to the spedflcalion prescnbed in the Or- 
ange Book, the length of the last poselbio tead-out area 
46 of a compact disc should be at least 1 minute and 30 
seconds (01 :3D:00). some manufacturers even €Upply 
the compact cfiscs with the length of the last possible 
lead-out area up 1o 1 minute and 50 seconds (01 :50:00) 
which Is much U>nger than the 20 seconds. Hence, as 
long as enough length of the last possible lead^ut area 
46 Is reserved for recording the data ending inforniatlon, 
the rest can be used for optical power calibration. As 
shown In F^.S, a predetermined length separation 68 Is 
disposed between the starting point 58 of the outer pow- 
er calibration area 52 end tho starting point of the la^t 
posslbie lead-out araa 48 (that is, the last possible start 
time SO). The piwieierminad length ssparation 66 is set 
as 1 minute (01 :00:00), which la long enough for record- 
ing the data ending message. The length of the outer 
edge power calibration area 82 thereafter is 20 aeeonds 
(00:20:00), which is long enough for performing optical 
power calibration 1 0O times. 
[0037] Please refer to Fi9,9. Flg.9 is a flow chart of an 
optical power calibration and counting method accord- 
ing to the present Invention. The optical power calibra- 
tion method according to the present inventR>n can be 
perfonr^ed In the following steps: 

Step 300: providing the data to be written; 
Step 302: determining the number of times of optical 
power calibrations that have been per- 



Gtap 304: 
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Step 306: 
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f omted on the compact disc 34; 
oontrolltng the access davtee 32 to per- 
tonn the optical power caiibratlon In the In-* 
ner power calibration area 40 in Flg.3 
when the nuniber of times of performing 
optical power callbratfons Is less than 1 00. 
and perfonn the optical power calibration 
in the outer power calibration ama 52 
when the number of timos of performing 
optk»l power calibrations Is more than 
100; and 

determining the requirad writing power a&< 
cording to the calibration rasult, and con- 
tnsillng the access dsvtee 32 to writa the 
data to the compact disc. 34. 



[0038] Furthermoro, In the above steps, optical power 
calibration la perfomied in the inner power calibration 
ama 40 first, and then in th a outer power calibration area 
52, certainly, the optical power calibration can be Imple- 
mented h an inverted order, or be performad in inner or 
outer powar eailbratloR area 40, 52 arbitmrity. Furither, 
the length of the above memloned outer power caiibra- 
tlon area 52 and the relative posRion between the outer 
power calibration araa 52 and the iast posslbie lead-out 
area 40 are illustrative only, in fact, as long as the set 
up of the outer power caiittrHtion area 52 does not ob- 
atnict the function of the last poaelble lead-out area 4a 
for recording data ending Infonnatton, the albremen'* 
tioned effect of the present invention can be achieved 
In e considerable extent. 

[0039] In contrast to the prior art. the optical power 
calibration method according to the present invention 
performs optical power calibration in the outer power 
cattbratlon area 52 In additk^n to the conventional Inner 
power calibratton area 40, so that more calibrations may 
be perfomned than the oonvantional power calibration 
method, and the verBatiie demands when the user fis 
writing to a compact disc can be satisfied. 
[Q04Q] The aboive descrtpttons are only the preferred 
embodiments of the present Invention, the equh/alent 
changes and modifications to the scope defined by the 
claims of the present Inventton are all covered by the 
present invention patent 



43 



SO 



55 



Claima 

1 . An optical power calibration method for calibrating 
the writing power of a compact disc drive, the cofft- 
paci disc drive comprising an access device for writ' 
ing data onto a compact dlac, the compact disc 
comprising a central portion, an inner power cali- 
bration area located outside the central portion, a 
data storage area iocatsd outside the Inner power 
calibration area for the user to write dflta> and an 
outor power calibration area located outside the da- 
ta storage area, tha method comprising steps of: 
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2. 



3. 



providing the data to be written; 
controlling the Bccees device to perform optical 
power caHbt^tJon in the outer power calibtation 
area, as to determ ina a wr^ing optical power, 
and 

ctMitralilng the accee^ davlcd to wrtie ihe data 
to bet wrlttah onto tho data atorage area aooord- 
Ing to the writing opHcai powor. 

The optical power calibration method aficording to 
claim 1 ^ wherein the compact disc further comprises 
a last poseibie lead-out area located at an outer 
edge of the compact disc for recording the ending 
Iftfomnadon of the data on the compact disc, and ttie 
outer power calibration area Is located within tha 
last poGEibla lead-out area. 

The optical power calibration method aocoitiing to 
claim 2, wherein a ctarting point of the outer power 
calibration area and a starting point of the last pas- 
sible tead-out area are a predetermined length 
apart 



The optical power oalibration method according to 
claim 1« wherein the outar power calibration area 
further comprisee a test area for performing writing 
test, and a count area for counting the number of 
times of writing test. 

The optical power calibration method according to 
claim 1, wherein the method further compileea 
steps of: 

tfetemilriirtg the number of thnea of the optical 
power callbratlona already performed on the 
optical disc; end 

performing the opHcai power calibration In the 
Inner power callbratbn area when the number 
of timee of the optical power calibrations al- 
ready performed has not exceeded a predeter- 
mined number of times, and performing the op- 
. tloal power oailbration ih the outer powar cali- 
bration area when the number of thnea of the 
optical powar cadbratrons already perfdrmad 
has exceeded a predatenmtned number of 
times. 

4 

The optical power calibration method according to 
claim 5, whei«in tha predetermined nun^er of 
times is the number of times of optical power can- 
bratlon capable of being performed in the Inner 
power calibration area. 



7, The optical power calibration method accorcllng to 
claim 1, wherein the method further comprises 
etepe oft 

setting certain specific portion on the data 6tor< 



6. 



age area as a predetermined portion; 
determining a writing location of the data In tha 

data storage area; 

controlllngthe access device to perform an op- 
5 ticai power calibration process In the outer pow- 

er calibration area when the writing location Is 
located wtthln the pradetemiined portion: arid 
determining the required wetting power accoitl" 
Ing to the result of optical power oailbration^ and 
f 0 controlling tha access device to write the data 

onto the compact disc. 

a. The opticai power calibration method according to 
claim 7, wherein 
15 the predatarmlned portion Is the data stores^ 

area between a predetermined position In the data 
storage area and the outer power calibration area; 
and . 

the steps of performing optical power caiibra- 
20 Hon in the method further comprising the step of: 

contTDlling the access device to perform an op- 
tical powercalibratlon procseEs in the Inner pow* 
er calibration area when Ihe witting location is 
2s located out of tlie predetenrilned portion. 

9. The optical power oailbration method according to 

clarm 1 . wherein the data storage area comprises 
N data segments, and the steps of performing optl- 
30 caf power calibration In the method further comprie- 
ea the etepe of: 
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controlling the aocess devrce to perf omn the op- 
tical power calibration procees in the inner pow- 
er calibration area when the writing location is 
located in inner M (M<N) data segments, and 
controil in g the access device to perform the op- 
tical power calibration process in the outer pow- 
er calibration area when the writing location Is 
located In outer N-M data segments. 

10. A compact disc drive for writing data to be written 
onto a compact disc, the compacst disc comprising 
acentral portion, an inner powercallbration area lo- 
cated outside the eenrtral portion, a data storage ar- 
ea located outside the Inner pGnwer calibration area 
forwrlllngdata, and an outer power calibration area 
located outside the data storage area, the compact 
disc drive compileing: 

an access device for writing data to be written 
onto the data atoraga area; and 
a control devica for controiilng the aooess de- 
vice to perform an opticat power calibration in 
the outer power calibration area to detemilne 
an writing power, and writing the data lo be writ- 
ten onto the data storage area according to the 
writing power. 
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11. The compact disc drive according to otern 10, 
herein tha compact disc further cgmprlsds a last 
poesibia lead-out area located at an outer edge of 
tha compact disc for recording th^ ending Infomw- 
tSon of the data on ttio compact disc, and the outer 
power calibration araa la located within the last poa- 
eibie lead-out area. 

12. Tha compact dlec drive according to daim 11, 
wherein tha starting point of the outer power caO^ 
brotion area and the starting point o1 the last poesi- 
bla tsad-out area are a predatenrtlned length apart^ 

13. Ih9 compact dlao drive according to claim 10. 
whareln the outer power calibration area further 
comprleefi a test area fbr performing writing teat, 
and a count area for oounting the number of times 
of writing test. 

14- The compact disc drive according to claim 10, 
wherein the cohtrol device controls the ecceaa de-^ 
vice to perfomi the optical power calibration in the 
Inner power catibration area when tha number of 
times of the optical power callbratbns already per- 
formed has not atcaeded a predetermined number 
of timea, and the control device controia the acceaa 
device to pertonn the optical power calbratlon In the 
outer power callbratton area when the number of 
times of the optical power calibrations already per- 
fonned has exceeded a predetermined number of 
times. 

15. The compact disc drfve according to claim 14, 
wherein the predeteimlnad number of timea ia the 
number of times of optical power calibration capa- 
ble of being performed in the inner power calibration 
area. 

16. Tho compact disc drive according to claim 10. 
wherein the data storage area oomprieea an inner 
area and an outer area, when the writing location Is 
located in the inner area, thecontrot device contmla 
the access device to perform the optical power cal- 
ibration in the inner power calibration area, and 
whan the writing location is located In the outer er- 
Gdf the control device oontrols the access dovice to 
parform the optical power calibration in the outer 
power calibration area. 

17. The corrpact disc drive according to claim 10. 
wherein the data storage area oomprlsee N data 
segments, and when the writing location is located 
In Inner M (M<N) data segments, tha conti^l d€Vk» 
controls the access device to perform tha opticBl 
power calibration process In the inner power cali- 
bration area, and when the wrtling location is locat- 
ed in outer N-M data segments, the control device 
controls the access device to perform the opUcai 



IS 



power calibractlon process In the outer power cali- 
bration area. 

IB. A compact disc comprising: 

a central portion; 

an inner power calibretion arealocaM outside 
the central portion; 

a data storage area located outelde the inner 
power calibration areaf ortiia user to write data; 
and 

an outer power caDbratton area located outside 
the data storage area; 

wherain the outer power caltoration area la 
used to for perfonning an optical power calibration 
to determine an writing pcfwer required to wtfte data 
onto the oompaek disc. 

19. The compact disc according to claim 16i further 
comprising a last possible lead-out area located at 
the outer edge of the compact disc for recording the 
ending Infonrtatlon of the data on the compact dlse, 
and the outer power calibration area la located with- 
in the last possible lead-out area. 



20. The compact disc according to dalm 19, wherein 
tti e starting point of the outer power oallbration area 
and the starting point of the last possible lead-out 

90 euiea are a predetermined length apart. 

21. The compact disc aocording to claim SO, wherein 
the predetannlned length is about 1 minute (01 :00; 

00). 



22. The compact disc according to claim 18, wherein 
the length or the outer power calibration area Is 
about 20 seconds (00:20:00). 



20 



40 23. 



The compart disc according to claim 18, wherein 
the outer power catibratlcn erea further comprises 
a test area for performing writing test, and a count 
area for counting the number of times of writing test 
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